Chemically defined and growth-factor-free culture system for the expansion and derivation of human pluripotent stem cells.
The large-scale and cost-effective production of quality-controlled human pluripotent stem cells (hPSCs) for use in cell therapy and drug discovery would ideally require a chemically defined xenobiotic-free culture system. Towards the development of such a system, costs associated with the use of recombinant proteins as supplements in basal culture media need to be reduced. Here, we describe a growth-factor-free culture medium that uses just three chemical compounds and a lower number of recombinant proteins than used in commercially available media. We show that the culture medium supports the long-term propagation of hPSCs, as confirmed by karyotype, the expression of pluripotency markers and the capacity to differentiate into cell types derived from the three embryonic germ layers. hPSCs growing in the medium were less dependent on glycolytic pathways than cells grown in medium containing growth factors. Moreover, the medium supported the generation of induced pluripotent stem cells derived from either human dermal fibroblasts or peripheral blood mononuclear cells. Our findings should facilitate the ongoing development of a completely xeno-free, chemically defined, synthetic culture system for hPSCs.